Objective: Iron deficiency is the most common etiological cause of anemia in premenopausal patients and characterized with hypochromic, microcytic erythrocytes. Iron deficiency anemia (IDA) has been reported to accompany the changes in both the count and the parameters of platelets (PLT). In our study, we evaluated possible PLT changes by complete blood count (CBC) and anemia tests conducted on women aged between 15 and 48 who were diagnosed with IDA before and after iron replacement treatment.
INTRODUCTION
Iron (Fe) deficiency anemia (IDA) is a common hematologic disorder and particularly affects children, young women, and the elderly. IDA, which is a major public health problem in developed and developing countries, is estimated to affect more than 30% of the world's population. Inadequate dietary intake, bleeding (menstrual cycle, injuries, and blood donors), pregnancy, childbirth, malabsorption, and parasite infestations can be considered to be the common causes of IDA among young women. IDA is characterized by low hemoglobin (HGB), hematocrit (HCT), mean corpuscular volume (MCV), Fe and transferrin saturation, low ferritin, and an increase in the total iron-binding capacity (TIBC) (1) .
Platelets are small cell fragments derived from mature megakaryocytes. Their volumes are 7-11 femtoliters (fl) and their diameters are 1-3 μm. Approximately 100 billion platelets are produced daily in an adult. The primary role of platelets is to provide hemostasis by binding the von Willebrand factor and fibrinogen. In addition, they are the source of a number of pro-inflammatory and antimicrobial mediators. Neoplastic proliferative diseases or other secondary conditions, asplenia, malignancies, and blood loss/Fe deficiency can be considered to be among the reasons for an increased number of platelets (thrombocytosis) in circulation. A number of changes in platelet count (PLT) have been reported in IDA (2) . It has been indicated in various studies that moderate IDA is seen to be accompanied by thrombocytosis (3, 4) and severe IDA (HGB <7 g/dL) by thrombocytopenia (5, 6) .
MCV indicates the average volume of red cells and is used for the classification of anemia. The classes are named as follows: MCV<80 fl microcytosis (erythrocytes smaller than normal), 80-98 fl normocytosis (erythrocytes of normal size), and >98 fl macrocytosis (erythrocytes larger than normal). Erythrocyte sizes vary in IDA. If microcytic erythrocytes or erythrocyte particles are <36 fl, they cannot be detected as erythrocytes by complete blood count devices and counted as platelets (7) .
In this study, we aimed to study possible changes in platelets by evaluating blood count parameters before and after the treatment of young women patients diagnosed with IDA.
METHODS
In an archive scan performed between 2011 and 2012 in the laboratory information system of Gaziosmanpaşa Taksim Training and Research Hospital, 96 women who were admitted to outpatient clinics and diagnosed with IDA were included. The mean age of the patients was 37 (15-48 years). Ethics committee approval for the study was The Comparison of Platelet Counts between the before and after Treatments of Women with Iron Deficiency Anemia metrically using a Roche Hitachi Modular P800 device and Roche kits (Mannheim, Germany), respectively, by TPTZ and nitroso-PSAP methods and by an electrochemiluminescence method using a Roche Hitachi Modular E170 autoanalyzer and a Roche kit (Mannheim, Germany). TIBC was calculated by adding the results for Fe and UIBC.
Statistical Analysis
Statistical analyses were performed with the Number Cruncher Statistical System 2007 (Utah, USA). The Wilcoxon test was used for the comparison of values before and after treatment, and Pearson correlation analysis was used to determine the relationships of variables with each other. The results were assessed at a significance level of p<0.05.
RESULTS
In comparison with values before treatment, a statistically significant increase (p=0.0001) in the values of ferritin, Fe, HGB, HCT, MCV, and MCH was observed after treatment and a statistically significant decrease (p=0.0001) in the values of UIBC, TIBC, RDW, and PLT (Table 1) . When the values of PLT of the patients were compared with the values of HCT, MCV, and MCH, a negative correlation was observed (r=0.216, 0.236, and 0.366, respectively). A positive correlation (r=0.35) was found between the values of PLT and RDW (Table 2) .
DISCUSSION
In IDA, changes in PLT and PLT parameters were reported. Apart from hyposplenia/asplenia, the mechanisms underlying the causes of secondary thrombocytosis and the clinical significance of secondary thrombocytosis have not yet been sufficiently clarified. An increase in megakaryopoiesis leads to an increased release of megakaryocytic growth factors such as thrombopoietin, interleukin (IL)-3, IL-6, and IL-11. Further investigation of these factors is needed for the elucidation of the mechanisms of the causes of secondary thrombocytosis (2).
Kullnigg-Dabsch et al. (2) studied the effects of treatments with oral iron sulfate (n=56) and intravenous iron sucrose/ferric carboxymaltose (n=252) that they administered to 308 patients with inflammatory bowel disease (IBD), concomitant anemia (chronic disease and IDA), and thrombocytosis on PLT. The mean PLT value of patients decreased significantly after oral and intravenous Fe therapy. Although the values of HGB, ferritin, and transferrin saturation recovered, the amount of C-reactive protein and number of leukocytes did not change. They stated that the inflammatory parameters were low and did not change during treatment with Fe and therefore the thrombocytosis that accompanied IBD might be a result of IDA rather than systemic inflammation. In addition to iron sucrose therapy, by giving placebo or erythropoietin (EPO) randomly to Crohn's disease patients (n=40) whom they included in the study, they wanted to investigate whether or not EPO had an effect on the decrease in PLT. PLT values decreased in the EPO and placebo groups at the same rate and speed, and the average percentage weekly changes in PLT were 3.7% and 4%, respectively (p=0.703). The weekly changes (decreases) in EPO were 5.5% and 14%, respectively (p=0.021), which was statistically significant. Based on these data, they stated that EPO during Fe therapy did not have any effect on the changes in PLT.
Düzgün et al. (8) found that the PLT values of 102 pediatric patients who had normal levels of serum vitamin B 12 and folate and were diagnosed with IDA were higher than those of a healthy control group (p<0.05). They observed significantly high levels of neutrophil hypersegmentation in peripheral smears of anemic children with normal levels of vitamin B 12 and folate in comparison with a control group (p<0.05).
Kadikoylu et al. (9) PLT increased when serum Fe, Fe saturation, ferritin, and MPV fell. They found an inverse correlation between PLT and both MPV and Fe saturation. They stated that there was thrombocytosis in 27.9% and thrombocytopenia in 2.3% of the patients whom they included in the study. This situation is consistent with the studies that reported the association between moderate IDA and thrombocytosis and between severe IDA and thrombocytopenia. In our study, the average HGB level in patients before treatment was 10.4 g/dL and they had moderate IDA; the PLT value was within normal limits but significantly higher than that after treatment.
In our study, the PLT value of female patients diagnosed with IDA was significantly higher before treatment than that after treatment. However, the PLT that increased within normal limits as a consequence of IDA can also be explained by the effect of EPO. Akan et al. (3) examined the levels of serum thrombopoietin, EPO, leukemia inhibitory factor, IL-6, and IL-11 in blood samples that they obtained before Fe treatment, in the first and third months of treatment, and at the end of treatment in 15 female patients with IDA and thrombocytosis (PLT>) (450 x 10 9 /1) and 16 female patients whose IDA and PLT were normal. They found a positive correlation between EPO and PLT in both groups; even though they thought that an increase in the level of EPO could increase the PLT, they stated that the increase in the EPO level had no effect on the PLT in the patient group with IDA and normal PLT. They observed no changes in other thrombopoietic cytokines in either group.
CONCLUSION
Iron deficiency anemia is the cause of reactive thrombocytosis. Although increases in moderate PLT values usually accompany IDA, these values may rarely exceed 1 million. The underlying mechanisms have not yet been fully elucidated. In our study, PLT values that increased within normal limits after treatment compared with before treatment can be explained by the fact that erythrocytes that were hypochromic and microcytic before treatment were counted as platelets by the blood count device. MCV and MCH, which are the parameters related to the size and shape of erythrocytes, increased significantly after treatment and RDW decreased significantly (p=0.0001). These data also support the statement that microcytes that can be counted as platelets accidentally by the device decrease in the complete blood count after treatment or turn into mature erythrocytes.
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